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(54) CftOCOB PEMOHTA OECAflHOfl KO- 
/lOHHbl 

(57) MaoCpaTaMMe otkocmtch k paMOmy o6- 

C4AHMX KOflOHM JXCrMyaTaUMOKHIIX. MJfH#T»- 

TeAMiwx h APynu cxtiwHH. Umwjo naoGpe- 
TeHtoi aajwetca noauuiaMwa 34*&€ktmihoctm 



PCMOHTI OftClAKO* KOAOHHy M chct yaa*MMe- 
hmji yCToAHMtocm rwacTvpeA A«ftCTtMlO CMM- 
HioutMx ycMUMA npM A«nP«cci«flx. 
fipesuuMXMMHx 8-9 Mfla. A** two nocaa 
ycraHOtiM ■ Macro Aefexrt napaoro npoAo/ik- 
ko ro+pMpoaaMMOro nnmempn ycT*Hi*m«»*- 

IOT •TOpOH. ripMSOM f1QpHM6Tp •TOpOrO 

ruiiCTWpfl auG*pax>T mshuumm nepHMOTpa 
napaoro rwacmpa, a nepmerp napaoro aw- 
OMPMT MONWUIMM nepMMarpa o6cuhoA ko- 
jtOMXw. AuMwy sToporo ycTaxaaimaaeMoro 
naacrupa auO«paK>T 6on waieft awhu napaoro 
h« acmmocy, Ooawurpo paOonaro xoa* rno- 
paajwHtcxoA AOptiMpyiwuaA ronoaa *• flapcA 
ycTJxotxoA rroporo nuacTwpa oak* to era 
Topuo* meuiatOT owocmtwwho Topua napao- 
ro na aaaMHMtfy paGoNaro xoa* nupaamne- 
ckoA jiopKMpyiomeft ronoaxM a HanpaanoMKH. 
npontaononoxMOM ManpaaaeKMK) paGowo 
xoa* AOptfupyiouteft ronoiKM. 
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IfeoCpeTCHMe oiHoctfTCa x pamHTy axe- 
nayarauMOHMUx. MarweTareiiurfyx m Apymx 
cxaaxotM. Gone* toino k aocxTaMoanaHttn rap* 

M6TMMHOCTM OOcaAMMX XOflOMH MeTaAAMHCCKW- 
MM fUiaCTWpXMM. 

Uaauo Mjo6paTCMMa aaaaarca noayiua- 
mmo i^eKTtdMocTM pcmomto oGcaAHoA xo- 
aommu aa cw yaamwaMMa ycroAnnaoCTM 
naacTwpeA AcAcraMio CMMHtcmux ycwin« 
npM AenpeccMxx. npaawuiaxMiva 8-9 MITa. 
CnoccG ocytuacTan«Tca cMAyxxttMM 06- 



B cxaaxMxy cnycxaxn nepauA npoAOafc* 
ho ro^pMpoaa h h uA fwacrupw nepMMaTpoK 
faituiMM napKMaTpa o6caAHoA xoaohmw. ao- 
CTaaaaioT ero x Macty at^tm o6caAMoA ao- 



jiommm h ycTaHaajiMMxrr a aro* Mecra npnxca- 
TMan fHApai/iMMtCftoA AopMwpyxMueA rOAO" 
axii. 3ataM a Mtciy At^exra cnycaaiOT aTopoA 
npOAOAMM rotpttpoaaMKUft rutacrupv nepw- 
MOTpoM. MaHkuiMM fiapMMaTpa nepaoro ycra- 
naaiiMaaaMoro ruiacmpa. « aamhoa. CoawuicA 
AAmmu napaoro ycTaHaaiiMaaeMoro naactwpa. 
Ma aaiiMNMHy. Oonwuiyio paGONero xoa* rw 
paamnaeaOM AOpHMpYWeA roaoaxM. nepcA 
ycraMoaxoA axoporo nnacmpx oauh ms cro 
Topuoa CMamaxir otkocmtc/iwmo Topua nepao- 
ro fwacTMpn Ma a^AMMMwy pa6osaro xoa* rMA- 
paa*M*acxo* AopHMpywmcA toaobkm • 
Hanpaaaamm, npontaono/ioxHOM nanpaa^e- 
hmio paGosaro xoa* rMApaauMMecto* Aop«M- 
pyxWA mnoaxM. a aatcM npoioaoAaT ycTa- 
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woocry DYOpar© waccYupa owonflecT c nopoww 
w roamuh nopooptaYwew Repasre noYpy&ao no 

Ormy ©oK^iaireiifcCTOsoT, «jy© rope* pecaowvo 

pcs»OYpo owtfY^OMwofi 8tooopa»©arco KCflecoMU 
Jrooaosowtafl mcsapsnraaa roopsxcaYpo. wswopo- 
wwa rapes ec^eao o eaDontaay &jia sses«o- 

pKMOWVOj ©S^ESGakMCSS QDflnQTOD Mover o fl 
£353 CO© £f30WOYp$f Kfltt 3 ffC® S8QPS3CC3W„ TO 



(flpW fcC0K*flC>SOOOMC23 fiipG£)3Ce#5YDQW«©9 
WM$Op240HWCa © ?©aeg»MO (SYGWOW Vp^B D C3M- 
YQPOOQQ £3W0WY0 ^Ci@^0W^0TO3 CTp$0WK£3O?b 

S©JWbWMWe7CO Yp^G ©0Yf3C5M© MMQffT&^E- 
0MQl»MCC5i M ©COSOMK® CWtfYpaMttW© < RP30«GirpW 

e^coYtSYccao <s ^s^m^mTQCV^^s^ 

?<£T0<> pOS@VQ © (JWCCTCQsCGSttC&O OaQTninB23 0 ftp3£0* 
Wp30MC«QKMQ a03YySYC2»fc2J 

IT8@e£io y6TrDM@oaco caopo©<ro roocyupq 

DN^pOMC3£0£l ^3Q«OTP W ftSpC^WYp (TJcs 

C<^OQ, <Tff® CDG^eMMQ © (flc=3^ tt float* TO* 1 * 

ho ®fiiwpoc9irea wo ropswsco&evcaMwyto ^oay- 

WQM70UW«> (tfttttt » IHbxcOt ^flO y^OCYttO 
&0©&M@fir® 630PQKPM7WQ e£TGOeW@ MOVOfittaO 

Dttffcapocov sodmoobomttmmQ a^oc^GVp owatsiwea 
ertspa 

Tohmm ©Sposow, fltpw ouSopa nepooro w 
aroparo trwweYMpea gKmescaHavQYCQ np^wa- 
M^nB^Oc^^Swtria^^ccxa- 12 (nip* 0° 3). 

B sno^kcs^ (Ffe Starts oMeeewu aep- 
POixywom at© posyflwroYOca yeroocoooM fftepc©ro 
naocrrupa. Eeflw ycwatoo mo &ep«s)pyt9iAiQ& ro- 
A©oao np» ©r© pscusttpsMtaa ©aonGYCD smsnw- 

ffh c« wot owSpatb yoemwQMMMM mo 2-5 *m 
YGflboooa cceoo5i cwflM. GCflM vcw« M e ottanetco 

MOPMM, C^Q^yOT y&CBWMUWTt* COOT* 

oeTCtoycoiuMM ©Bpasow. 



Tonttw oGposoM. a wapooeMCToy fflt> 
>Rca.a > na ye<«2C?MU (We^ycoujwe AOnoflwe- 

5 Afttawy nopcore n«ocrwpo ow6o«pocav yob. 

wy flaponfloevo eflo^yoir OMOwpoTb o yao- 
sONWUtt npaaoflOttoyoOfafcPSMOoa kiam yweMMasaa 
tl© cm o aooccsccDccsrci or erenoMM ^carooopwo- 
emn cowOo^otacc^ © ^osecopo w wgc^q ^oOsctyo. 
flKj3wo cnrepo(r® cBfloerMpa npar^© ocero ^o«- 

Ocanrece^ ^ccm ao*J©Ko«ta ca (reaponpbaooTC. ceo?- 

C«OTOa, <w© (raepptia 8Bf3seYTypc> ycrowoo- 

C3O0 ff5apOtt$>MTC30 ^0^3H?0 C «TJQp2HftOCYOW ffM> 
^JtJMQ, mpC3 DUeopO p055£«2ptJO t3 OlQMfcJ yCYO" 
20 MOOttM OTOfi«mD WROCYMpa 0O3KOHMW £W28lfVy 
HgiCO DOpWOMYM. TORMQWOTWa ygTOMOQKW nftSC- 

TOipa oanaraQv Ypw ovaoa: pcaaiwpcMMe mo- 
tsoflbwefo yoocYtio arao 550i4©8wxsofl«a nwocrtapn 

#£3apOTOS3 wo DGflcwcwy er© noao npw 
y^spnoMWM n/iJOCTwpfl or ccecaro cMa&ieM«a 
^nep«>3 yCTpo^teYoo: pscttiwpsp^ caoooMoro 
y^oceroo mz&r&pa npoYQfwoawcoeMjSopKMSjyaj- 
30 use© iroflOoaM{GSw»aMO Saa^saRQMMo) vo^ooc^ 

€ISCYQK©5i, G&BOCYUpb STTOW ^aSfpyrtaQYCQ 
OY ©CGOOr© C©5iaQftCYOMO ro^iocww *wpss MO- 
<30flC>M&!ft pCCIUMpSMMMia yMSCYOd KO ttOflOMMy: 
SOflpaCCOOOO pOC&U»p3MHOYlO nOOCYMpO COKO* 

35 reapoYMWMfliponoaow^opM«pycome^roflOQKM 
OnccococYb CMetueMWQ ffifloCYwpa no ao- 

flOMMQ 0O3«Mtt3QY MO OTOpOM 3TOn© yCYOHOOttM 

^30 iro poeisiMpcMMoro y^ecTaa, ^npwwep npw 

3MO=C3YOUfc»«OM MeCCOYOeYCYD«C3 MOYQfOO. flpM 
M0^©CYO1T©»aJ»C^ C««« O^^MOYOacMOW MOYOfO 

Mcwoowowia y^ocYoa ncc^e pseuiMpsMwo mo- 

£SGY 0t5Yb MG^CCYOYO»3MO npWTtSY tt KO«OMKK2. 

apoY npw saaoMNOM flao«e«M« MO«eY DYowyYb 
ro^ooav o iwiaeYupk ms Me3«2)*3MYefltbMy© 
^acYb ccoere ao^o. 

BYepoa fiflacYtsptj ownoflMfleYcn c mepw- 
50 c^pc^corflO€MopsccowQMiU)^.A/iw«snp»' 
oc^kjocyco o ccOYoeYCYotaw c ^Atae40ft nQpooro 
nflOCYwpa fancac 13-2.0 ca. flpw cnycttc w«a- 
wcsa iiOMeu pacnoflaratoY mo 15-2.0 w Mtan© 
Yopcsa rospoor© flflOCYwpo. flo«oo - poCujcap©- 
55 mccq MO^aflbMOf© y*40CYao c posrpyattea oepn- 
mqt© t©puo nA3C?tJpo o ynop aop^o. soyqm 
npoYDmooNwa &opM»pycomo^ roAoooM 603 

AOQAQMtin «* pdCt9 MpQ MM Q CCMO0«0^ «3flCYtt ta 

sonpsccoona nAacYwpa o woeaoBbtro npoao- 
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AO « AopMupyiomeA ronoaK* noA a*«a»mm«m 
120-150 w7cm\ 

Tjkkm oQpaaoM aocthtactcx rapaHropo- 

UHMOt paCUIMptKM* HlOAfcHOfO yMaCTXX HA 

noAHwA xoa fHAPOAOMnpara, tan m nep*- 
*»<rrp •toporo nnaCTwpa mj yKicnce kmxi Top- 
ua nepaoro hi 12 mm m6huui nepwxcrpa 

OCCIANOA ROAOKHU fW H pACumpeKHa npO- 
KCXOAHT npM OOilMUOM OTpMStaTAilMtOM M*T«- 

re (no cymtCTay a CeaonopHOM pexme). flp* 
noateAytttMHM nparamMHNii Aoptmpyioa^ 
roAoaKM 6aa jifl ana him itAacrwp* am6o yiw 
xnaaeTca aa chot uuaiuieMiu htoamwo 
ynacnui s koaohho, ahOo CMemaerca aaapx AO 
ynopa pacttiMp#HMiiM ynacrxoM a Topei* nep- 
psoro ruiacTUpx. Ynop o5ocna*aH kaaaxmwA. 
tax x»x nepNMeTp pACumpAHMoro ynacTx* 
ttoporo niMcnipfl na 6 mm(iio AHwarpy Ka 2 
mm) npaawuiatr aMyTpewooio noaepxHocrv 
napaOro nnacmpx 

PACumpcwMe ocxoattoA hacth aroporo 
fwacwpa na aceA ee aw** npo*aaoAHTC« 
A0pHHpy«u4eA raxoaxoA 6*a naanatuia, t.a. c 

MMHMMaJtfcMtfM OCCtWM yCHAHeM. W TAX** 

hcm«hi«t cnyHaAHoerv. flAacnipw rapamM- 
poaaH or cMemmoui no xoaohna na ao AWWi y. 
npaautuaiouiyo cneunajikHO npatAycMOfpeH- 
Koa CMetuaHMe. accw who ptaMamaarca a 



no/iHocTkio ncpe- 



cooTMTCTayvmoM Mtcre. 

ftpua A**6KT KOAOMMV. 

OopMyna NaoOproTOHMa 

CnOCOO pAMOHTA 06CAAH0* KOAOMMW. 

5 buhohaxhahA cnycx x Macty Ae+exra o6caa- 
hoA koaohhm A*Y« npoAPAWto ro$p*poaaH- 

MUX RMaCTtfpeA M NX nO«J«AOMTa/lkMyK> 

ycraxoaxy anaxAacT n nptoxame x o6caamoa 
xoaohha nwpasAWNoexoA AopHMpyxxneA ro- 

10 aoakoA. oT«aHi»nafteiTCM,mc 
ipAta noawuMttMA *H*rr*aMOcni paMonra 
oGcaAKOA KOAOKNM m cwyMAiweHw ycroA- 
NMaocm nuaciiipeA a«act»hjo cmmmaxhumx 
yCMAMA npM AanpecCMJQU npeawmawmKx 8- 

1$ 9 MHa. na p m m p nepwo ycnHwrnworo 
itnacmpa auOMpaor Goamua napMM6Tp* pe- 
MOHncpyaMOA oOcaahoA kqaohhu. nepmeTp 
atoporo ycraHMAnaacMoro nnacrwpa au6*- 
paiOT mohmsmm nepMMOTpa nepaoro ycraHaa- 

20 AMoaaMoro naactHpa, a aahmy lioporo 
yCTaHaaAwaaaMoro nxacTupa auOMpaxrr 
GoAMtieA aammo nepaoro hx aextfMMy. 6o*w- 
uiyx> patkwaro xoa» rmpw in a cio A aop**- 
pyxxueA roAoaxM. npw^aM naptA ycTanoaxoA 

25 rroporOfiAacmpaoAMHiaafOTOpuoacMeiua- 

10T OTMOCMTTOAWHO TOPUX nOpSOTO Ha a«JIHNMHy 

paOo^aro xoa* mApaaA H sa cxo A AOPHttpyio- 
uiaA roAOAXM a HanpaaAemai* npomaonoAOx- 
hom HanpMAaHMO p*5ostro xoAi mApaa- 
30 mmccxoAAopHMpyxuiiaAroAoaKM. 



CocraxMraxk MJIaaxoa** 
T«xpeAMJ4opreHTaii 



KoppexTop MJEJcmmi«x 



TMpax noAiwcHOo 

i wnHOCO K0H""»-— - • - - - - -r - 
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(54) A METHOD FOR CASING 
REPAIR 

(57) The invention relates to repair of 
casings in development, injection, and 
other wells. The aim of the invention is to 
improve the effectiveness 



of casing repair by increasing the 
collapse resistance of the patch for 
drawdowns exceeding 8-9 MP a. For this 
purpose, after placement of a first 
longitudinally corrugated patch at the 
location of the defect, a second patch is 
placed. Here the perimeter of the second 
patch is selected to be less than the 
perimeter of the first patch, while the 
perimeter of the first patch is selected to 
be less than the perimeter of the casing. 
The length of the second patch to be 
placed is selected to be greater than the 
length of the first patch by an amount 
greater than the working travel of the 
hydraulic coring head. Before placing the 
second patch, one of its ends is displaced 
relative to the end of the first patch by an 
amount equal to the working travel of the 
hydraulic coring head, in the direction 
opposite to the direction of working 
travel of the coring head. 



[vertically along right margin] 
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The invention relates to repair of development, injection, and other wells, more 
precisely to restoration of leaktightness of casings by means of metal patches. 

The aim of the invention is to improve the effectiveness of casing repair by increasing 
the collapse resistance of the patch for drawdowns exceeding 8-9 MPa. 

The method is carried out as follows. 

A first longitudinally corrugated patch of perimeter greater than the perimeter of the 
casing is lowered into the well, it is conveyed to the location of the defect in the casing, 
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and is placed in this location by squeezing by the hydraulic coring head. Then a second 
longitudinally corrugated patch, with perimeter less than the perimeter of the patch to be 
placed first and a length greater than the length of the patch to be placed first by an amount 
greater than the working travel of the hydraulic coring head, is lowered to the location of the 
defect. Before placement of the second patch, one of its ends is displaced relative to the end 
of the first patch by an amount equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of the working travel of the hydraulic coring head, and then 
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the second patch is placed to overlap the first patch and the first sleeve is completely covered 
over its entire length. 

Experience shows that for repair of 140 mm, 146 mm, 168 mm, and 178 mm strings, 
if accurate information is obtained about the actual perimeter of the inner surface of the string 
(perimeter gage readings, measurements when lowering the pipes into the well for the 
experiment), the optimum allowance is 1 mm with respect to diameter or 3 mm with respect 
to perimeter, i.e., Pi = PixLstr + 3. In this case, the axial stress and the pressure in the cylinder 
of the mandrel during placement of the patch is found to be within the recommended range, 
and reliable leaktightness is achieved. 

When using manufacturer's information about the wall thickness of the pipe in the 
repair interval, it is recommended to assume that Pi = Pin. s tr + 6. 

Most pipes, according to many measurements, have actual outer and especially inner 
diameters approximately 1 mm greater than the nominal values, which is within the range and 
in conformance with GOST [State Standards] tolerances. Furthermore, work with an actual 
allowance in the range +6 mm is quite acceptable, and does not result in exceeding the 
permissible loads. 

After placement of the first patch, the inner diameter din <*nd the perimeter Pin 
respectively 

dini = djn.str. - 26 = d^str. - 6; 
p inl = rc(din.str. - 28) = Pinstr. - 18. 

Assuming that the information about d^i and Pini also is based on the manufacturer's 
documentation (d^str. and Pin.str.) s f° r the section of double overlap according to the 
procedure, we select the equivalent diameter of the outer surface d 2 and the perimeter P2 for 
the second patch 

d2 = d^i +2 = diastr. - 6 + 2 = d^str. - 4; 

P2 - Pinl + 6 - Pin.str. -18-6 = Pin.str. " 12. 

Thus when selecting the first and second patches, it is recommended to use 
Pi = Pin.str. + 6andP 2 = Pin.str. - 12 (for 5 = 3). 

Corrections maybe made to the value of P2 according to the results of placement of 
the first patch. If the force on the coring head during expansion of the first patch proves to be 
significantly lower than normal (14-18 tons), this is an indication that the actual Piastr. * s 
larger, and P2 should be selected as 2-5 mm greater in proportion to the degree of decrease in 
the actual axial force; if the force proves to be higher than the normal value, P2 should be 
decreased accordingly. 
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Thus it is appropriate to add the following to the inequality P\ > Pin.str. > p 2 : 
Pi - Pin.str. + 6; P 2 = Pin.str. - 12 ± (2-5). 

The length of the first patch is selected so that the defect is covered with sufficient 
overlap above and below (+1.5-2.5 m). The overlap should be selected within the indicated 
range, increasing or decreasing it depending on the extent to which the information about the 
size and location of the defect is reliable. The length of the second patch especially must 
correspond to a conservative estimate of the length of the defective portion of the string, and 
must overlap the corresponding portion of the first patch. 

Assuming that the first patch is placed at the required location and that the specified 
coverage of the defect with overlap along the length is assured, in selecting the dimensions 
and configuration for placement of the second patch, the following embodiments are 
possible. The technology for placement of the patch includes three stages: expansion of the 
initial portion to make contact between the patch and the casing, by means of pulling in the 
coring head under pressure, using the hydraulic jack, by a distance equal to its travel, 1 .5 m, 
while the patch is restrained from moving axially by the stop of the device; expansion of the 
main portion of the patch by pulling the coring head through (usually without pressure) by 
means of a block-and-tackle system, where the axial loading of the patch by the head is 
relieved through the initial expanded portion to the string; pressing of the expanded patch by 
multiple pjisses of the coring head under pressure. 

A risk of the patch shifting along the string arises in the second stage of placement 
due to insufficient contact made by the initial expanded portion, for example when there is 
significant mismatch of the allowances. For insufficient or negative allowance, the initial 
portion after expansion may be insufficiently squeezed against the string. When the excess 
allowance is large, the hydraulic jack for the specified pressure may pull the head into the 
patch by a distance equal to an insignificant portion of its travel. 

The second patch is made with a perimeter according to the recommendation, the 
length is taken to match the length of the first patch plus 1.5-2.0 m. When lowered, the lower 
end is positioned 1.5-2.0 m below the end of the first patch. Next: expansion of the initial 
portion with the stop of the mandrel relieving the load on the upper end of the patch, then 
pulling the coring head through without pressure; the expansion of the main portion and 
pressing of the patch in several passes 
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of the coring head under a pressure of 120-150 kg/cm 2 . 

Thus expansion of the initial portion for complete travel of the hydraulic jack is 
assured, since the perimeter of the second patch in the portion below the end of the first patch 
is 12 mm less than the perimeter of the casing Pin. s tr., and expansion occurs with a large 
negative allowance (essentially under unsupported conditions). When the coring head is 
subsequently pulled through without pressure, the patch either is restrained because of 
contact made with the initial portion in the string, or is shifted upward as far as it will go by 
the expanded portion to the end of the first patch. Reliable seating is assured, since the 
perimeter of the expanded portion of the second patch is 6 mm greater (2 mm greater in 
diameter) than for the inner surface of the first patch 

?2 - Pinl " Piastr. - 12 - Pin.str. + 6 = 6. 

Expansion of the main portion of the second patch over its entire length is carried out 
by the coring head without pressure, i.e., with minimal axial stress, which also eliminates 
accidents. The patch is guaranteed not to move along the string a distance greater than the 
specially called for displacement, and is always disposed precisely at 



1686124 
6 



the appropriate location, and the defect in the string is completely sealed. 
Claim 

A method for repair of a casing, including lowering to the location of the defect in the 
casing of two longitudinally corrugated patches and their successive overlapping placement 
and squeezing against the casing by a hydraulic coring head, distinguished by the fact that, 
with the aim of improving the effectiveness of casing repair by increasing the collapse 
resistance of the patch for drawdowns exceeding 8-9 MPa, the perimeter of the first patch to 
be placed is selected to be greater than the perimeter of the casing under repair, the perimeter 
of the second patch to be placed is selected to be less than the perimeter of the first patch to 
be placed, and the length of the second patch to be placed is selected to be greater than the 
length of the first by an amount greater than the working travel of the hydraulic coring head, 
where before placement of the second patch, one of its ends is moved relative to the end of 
the first patch by a distance equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of working travel of the hydraulic coring head. 
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